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ABSTRACT

In this paper, we propose an improved successive
cancellation flip (SCF) decoding algorithm based on
bit interleaver to reduce computational complexity
compared to the conventional SCF decoding. In
addition, we use density evolution probability to
select the information bits to flip. The
computational complexity of the proposed SCF
decoding is less by at least 35% than the

conventional one for error frames at a high

Eb/NO while keeping a similar error-correction

performance to the conventional one.
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Algorithm 1. The ISCF decoding algorithm
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Fig. 1. Normalized density evolution probability and
distribution of first error frequency by channel noise of
information and CRC bit indices
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Table 1. Simulation parameters of the ICSF decoding

Channel AWGN
Code length (N) 64
Code rate (R=K/N) 0.5 = 32/64
Modulation type BPSK

CRC polynomial(g(x)) x12+x9+x8+x3+x2+x+1 [6]

CRC length (C) 12
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Fig. 2. The error-correction  performance of  SC,
SC-Oracle, SCF-FIS and ISCF decoding. (T=4, T=8)
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¥ 2. ISCF ¥ SCF-FIS B39 A4l A4t
Table 2. The computational complexity of ISCF and
SCF-FIS decoding

# of bits
to flip T=4 T=8 T=12
Decoding
SCF-FIS 3.3503 3.9546 4.2508
ISCF 2.1617 2.3279 2.4371
Reduction ratio 3547% | 41.13% | 42.67%

(1=n<r) 37} H3Z4 CRC A P} Adfsh=
CRC H|EQ] ¢x5 5 2tx & o] Fosl v|E o] %
o] Ho= s konE it 2k

Y wrc &)

¥ 2% 53, ISCF ¥ SCF-FIS B3&.2°] Ak 24}
=} 5 Ale]e] At BARE b4 wES Feldd
stk 77} 714 5= ISCF2} SCE-FIS 23 A}o]<] 7
Ab EARE b vlge] F718k, Tt 44 W, ARE 5
A% Zha wlgo] Havt Je o 4 Sk =3,
VS 2 2] Al BAtwrt SVeARE & %

7R S5 & 5 ol

o

60

(1]

(2]

(3]

(4]

[5]

[6]

References

E. Arikan, “Channel polarization: A method
for constructing capacity achieving codes for
symmetric binary input memoryless channels,”
IEEE Trans. Inf. Theory, vol. 55, no. 7, pp.
3051-3073, Jul. 2009.

J-H. Kim, Y. J. Choi, S.-H. Kim, and H.
Park, “A coding-sequence-based puncturing
scheme for length compatible polar codes,” J.
KICS, vol. 42, no. 11, pp. 2093-2096, Nov.
2017.

I. Tal and A. Vary, “List decoding for polar
codes,” IEEE Trans. Inf. Theory, vol. 66, no.
5, pp. 2213-2226, May 2015.

O. Afisiadis, A. balatsoukas-Stimming, and A.
Burg, “A low-complexity improved successive
cancellation decoder for polar codes,” in Proc.
Asilomar Conf. Sig. Syst. Comput., pp.
2116-2120, Pacific Grove, CA, Nov. 2014.
C. Condo, F. Ercan, and W. J. Gross,
“Improved  successive  cancellation  flip
decoding of polar codes based on error
IEEE  Wireless
Commun. Netw. Conf. (WCNC), Barcelona,
Spain, Apr. 2018.

“CRC Polynomial Zoo,” Available: [Online].

https://users.ece.cmu.edu/~koopman/crc/crc12.h

distribution,” in  Proc.

tml

www.dbpia.co.kr



	비트 인터리버 기반 극 부호의 개선된 연속적 제거 반전 복호
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 연속적 제거 복호 알고리즘
	Ⅲ. 인터리버 기반 연속적 제거 반전 복호
	Ⅳ. 시뮬레이션 결과
	References


